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Biomass	 is	 considered	 a	 promising	 source	 of	 renewable	 energy	 due	 to	 its	 net-zero	 emission	 of	
greenhouse	 gases.	 Biomass	 conversion	 for	 the	 production	 of	 fuels	 and	 higher	 value	 chemicals,	
therefore,	offers	a	promising	method	to	replace	fossil	fuels	as	the	world’s	main	energy	source	as	we	
drive	 towards	a	net-zero	carbon	emission	economy.1	The	most	 common	pathways	 to	producing	
fuels	and	energy	from	biomass	include	combustion,	gasification	and	pyrolysis.	Biomass	gasification	
is	a	particularly	attractive	method	as	this	can	produce	a	syngas	(a	mixture	of	CO	and	H2)	that	can	be	
used	 as	 a	 feed	 gas	 for	methanol	 and	 Fischer-Tropsch	 synthesis.	 H2O	 is	 often	 introduced	 to	 the	
gasifier	as	an	oxidiser	to	improve	the	yields	of	CO	and	H2	through	the	water	gas	shift	reaction.	Other	
products	of	biomass	gasification	include	light	hydrocarbons,	CH4,	CO2,	H2O,	char	and	tars	(a	complex	












Non-thermal	plasma	 (NTP)-catalysis	 is	 a	promising	method	 for	 the	 sustainable	 reforming	of	 tars	
from	biomass	gasification.3,5–13	NTPs	can	have	a	gas	temperature	as	low	as	room	temperature	and	
are	comprised	of	highly	energetic	electrons	that	can	generate	a	cascade	of	reactive	species	such	as	















































































and	off	 instantly,	 thus	offering	 the	potential	 to	be	coupled	with	 renewable,	 intermittent	energy	
sources	(e.g.	wind	or	solar	energy)	for	localised	or	distributed	chemical	energy	storage,	which	would	












































































































a	 thermal	 conductivity	 detector	 (TCD).	 Any	 condensable	 liquid	 products	 in	 the	 effluent	 were	








































































DBD	 reactor.	 The	 condensed	 liquid	 products	 were	 analysed	 by	 gas	 chromatography	 -	 mass	
spectrometry	 (GC-MS,	 (Agilent	7820A	MSD	5975C)	and	 identified	using	 the	mass	spectral	 library	
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carbon in CO  (mol)S (%) 100%   (x=1, 2)
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S (%) 100%   (x=1, 2, 3, 4)
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the	 DBD	 discharge	 area	 with	 the	 Co/γ-Al2O3	 catalyst	 was	 found	 to	 slightly	 improve	 the	 carbon	
































































































































































main	condensed	products	 identified	 from	the	post-DBD	reactor	effluent	were	monoaromatic	 tar	
compounds	 (i.e.	 benzene,	 toluene,	 and	 xylene	 isomers).	 Trace	amounts	of	 condensed	polycyclic	








improve	 charge	 transfer25	 and	 provide	 active	 sites	 for	 catalytic	 cracking.	 No	 traces	 of	 benzene,	
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